Background: Vitamin D deficiency conferred strongest susceptibility to pathogenesis of type 1 diabetes mellitus (T1DM). Altered gene expression and function have strong effect on VDR gene polymorphism.
| INTRODUCTION
One of the major health problems in the kingdom Saudi Arabia is diabetes; it is ranked third worldwide. 1 The highest frequency of childhood diabetes is found in Al-Madinah city compared with other areas such as the Mediterranean Sea and the Middle East. 2 One of the autoimmune diseases is T1DM that occurred in the pancreatic islets. 1 Pancreatic β cells express vitamin D receptor (VDR). 3 The immune system is modulated by vitamin D, and its action is labor via the vitamin D receptor. 4 Vitamin D contribute in cell regulation and differentiation. 5, 6 Hence, the immune-mediated destruction of β-cells insulin-producing influenced by deficiency of vitamin D. Moreover impairment of insulin secretion. [7] [8] [9] Vitamin D deficiency is peculiar in Kingdome Saudi Arabia, especially children and adolescents. 10 The high prevalence linked to low exposure of skin to sunshine, black pigmentation, and lack supplementation of vitamin D, 11, 12 especially potential inherited factors like VDR polymorphism mutations. 13 VDR gene included single nucleotide polymorphisms (SNP) which is located at chromosome 12q12-q14. One of them is Fok-I (rs10735810) in exon 2, and due to G/A change, the second one Bsm-I (rs1544410) in intron 8 results G/A change. 14 Alteration in sequence of the initiation site leads to shorter protein in three amino acids, which believed to be more efficient than the wild type. 15 Bsm-I (b) site is in introns, but change in intronic sequence may impact on protein expression. Despite that the functional effect of intronic Bsm-I SNPs still vague, 15 the importance of these SNPs can be helpful as markers to other functional allele exist within this gene site. 15 This study aimed to check for the association of two single nucleotide polymorphisms (SNPs) in VDR gene (Fok-I and Bsm-I) with T1DM
in Saudi children.
| MATERIALS AND METHODS

| Subjects
This work is a case-control study that involved 100 Saudi chil- Table 3 .
| Statistical analysis
| RESULTS
Regarding Fok-I polymorphisms, T1DM cases showed a significant increased frequency of the heterozygous genotype (Ff) than controls (33% vs 21%, OR = 1.9, 95% CI = 1.006-3.587, P = .04). In the meantime, they showed significantly lower frequency of the ho- Table 4) .
Combined Bsm-I and Fok-I haplotypes (Fb and fb) significantly showed higher frequency, while fB showed significantly lower frequency among cases compared to control. After 10 000 permutations, only fB and fb haplotypes showed still significant levels ( Table 5 ). As we observed that cases with DM type 1 had higher frequencies of the Fb and fb haplotypes than controls, we were interested to compare those who are carriers of these haplotypes vs others in relation to their clinical diameters including age, gender, BMI, and Hb A1C level. These data are represented in Table 6 . It showed a non-significant difference between cases carrying the haplotypes Fb and fb vs others that signifies a non-association of this polymorphism with the clinical presentation of patients.
| DISCUSSION
The molecular pathogenesis of T1DM is still not fully understood although it was speculated to be a product of interactive immune, genetic, and environmental factors. 19, 20 Studies pertinent to vitamin Indian manifested by the discriminatory transmission of the b allele is found. 23 On the other hand, B allele has been shown to be responsible for T1DM from Taiwan. 22 Similar observations were also noticed among Japanese and Dalmatia population. 24, 25 Regarding the Fok-I, we found that the heterozygous (Ff) genotype was a risk biomarker for T1DM that doubles the risk when compared to other genotypes.
Meanwhile the (ff) genotype and (f) allele seemed to be responsible for the prevention from T1DM. Similar finding was also reported among
Uruguayan and Japanese population. 4, 26, 27 In addition, a meta-analysis study has reported that increased risk of type 1 diabetes linked to F and B alleles especially in increased regional winter UVR; while high percent of controls carrying Bsm-I B allele appears at decreased winter regional UVR. 28 On the contrary of our finding, a study among Italian population reported that the ff genotype has been associated with T1DM. 29 Also, no associations were detected in the Portuguese, the Finnish population, and other population. , chi-square. P < .001 extremely significant, P < .05 significant. * = significance; ** = highly significance. Another study among Turkish, although it is a sunny country, researchers did not prove any difference in the F and B allele frequencies between T1DM cases and healthy ones. 32 These data might point to the potential impact of vitamin D deficiency associated with mutant VDR receptor gene on the development of T1DM. In fact, many observational studies have confirmed the possible association between vitamin D deficiency and T1DM. 33, 34 Other studies revealed that there is a link between serum 1, 25(OH) 2 D3 levels, and B/b alleles of VDR gene. 34, 35 In Bangladeshi subjects, reduced levels of vitamin D were noticed among the most vulnerable to T2DM.
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Our study also showed that SNPs Bsm-I, Fok-I, haplotypes had moderate linkage disequilibrium, in both case and control subjects.
Our study represented that the combined Bsm-I and Fok-I haplotypes (Fb and fb) significantly showed high frequency, but after 10 000 permutation, only (fB and fb) haplotypes preserved their significance.
The importance of VDR gene role in T1DM has also been stressed upon in some other previous research publications. 17, 37 Some studies proved that the affected Indian Asians offspring have discriminatory transmission of VDR b allele. 17 The same was reported in a previous study among German population that revealed that SNPs Bsm-I, Apa-I, and Taq-I were in linkage disequilibrium. 9, 37 While, no association proved among broad familial studies in UK. 38 There was different estimation for VDR haplotypes combination. 22, 38, 39 Genotype combinations BBAAtt have been proposed to be the strongest vulnerability to T1DM among Dalmatian population from South Croatia. 26 Interestingly, among German, BAt haplotype was detected to be a risk factor. 40 In Santiago, Chile population the haplotype combination BAT has higher frequency among cases while bAT was more prevalence among control; according to genotype combination association was found of AabbTT and aabbTT. 24 Although this study had some limitations particularly concerning the relatively small sample size together with a lack of an actual estimated levels of vitamin D metabolites and lack of genetic information concerning Saudi population, we could come to a conclusion of a definite association between the VDR gene included SNPs (Bsm-I) and 
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